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^ 1^* «^^1*>7l 2^91 ^]^^ 917} 

^ ^i^o)] 14^ o^^ :^^]^, nflES^^i ^2:^ ^n:;^ sfl^, ^^J)^ ^ 

^>^> 71;?}- ^^>:^ O.^ ^AV^Vfe TllolE C-flolB^ 

i^tbl^. ^7] tllo]Bl ^^^^ 1 2|-iilo11 tBtb S^l7> o] s.o^^iiflr.>Cf ^ 

7] z]- c-l]olEl e}-«yo^ :^oj.^ ^]^^ wHol>^Al7l7l tllolBl sl-o] B>ol6l^ :^ 

e^-^^ ^:iL<ill c-ilolBl ^17H>^ Al:?Vc»l ^^o] Bl-'?!^ 

Sl 3 
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K^] ^^UA LIQUID CRYSTAL DISPLAY APPARATUS} 

2^ ^ S>»«1 ^^1^ ^^1 T^S* S.^]^ E.^. 

E 3^ i 2<H1 1^11 <^1B) ^MMn EAltb 

:£ 4^ -^7] 3^1 i:-llo]B) ^^-f oi] a^-g-s)^ ^^oa EAltt S.^. 

10 : 20 : Tflol^ ^^f-:^ 

30 : no]B\ ^-^^ 40 : ^'^5^ 

50 : Efo]Pj 31 : 4;|aE el];^]>iEi:^ 

32 : D/A 33 : efl^]-?- 
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1}-^l«>7l ^^c^ 2i^9l el-'a ^^-^^ -^l^V ^<g-2l ^A^* ^^^1^1 2^-01 

5)^ e^-OlSl ^:d^<>)lA^Sl ^^'U4r ^db*>7l :^^lofl ^olcj-. 

<12> ^^B] (personal computer)^- S^l ^^1 ^<=>Hi ^ 

cathode-ray tube) tflAiofl 60;;^ s^a] ^;^](LCD : liquid crystal display)^^- 

211^ S^l ^^Kflat panel display)7> 7Ms)o1 t:l-<?}=^ ^'=>H1>H €-§-^s)ZL $in]-. 
<13> S.^] ofl^ ^BflS 3^^ol ^A^^ 7l^5!l- lici\] 

tfl^*>^ 7l^O.^ <^1^<H^^. ^7]^ A>ol«>fl^ o]ig-A^ -^^^-i: 

^71 ^ 7l^ A>olofl ;^:;q]7]- ol7].j^|ji^ o] :^:^]c^ ^7]^: Si^^^S.^ 7] 

^d\] -f.3|-£)^^o^ 0^0] :^]<i]s\o] ^^}^ image) tfltb iLAl7> 

<14> S^l ^^1<^1^ ^-^^ ::i2fl^ ^^(graphic source)^^^] ^lJ=(red), 

ii^(green). Ir^Cblue)^ n^]^ RGB ^^]^7} >^7l RGB c^l^^!^^ X^l 

ICCintegrated circuit)<^l'H RGB o}^^zL ^^(gray voltage)«^1 ^ 
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^t^. C^7]^^, ^^^om. ^^tt ^^^^ ^^o] 

^ofl^i t^^^ sj-oi ^c^^ ^^AlT^A-l ^^^^ «]:^ 

- <15> £ lo]]^ igEl e|-ol t!: ^Bfls.>^i, 2 e)-^T3>cf ^-^^o] 2 

^91 ^-§-€ n^]^ ^Sistl- S-^(load) 5^^<*1 JE^l^^H 

^y] ^'>]^ IC<^>H ^jfl^S-^ tH)olB] ol7> El-o]Tg^ >lHsl-^ 'iO:^<5lt:l-. 

tllo]El Al^7> ^7>£l^ ^-i- M-Bi-'^tf. <^11- ^o^, ^S. ^^7> ^'^^^l- 

<i7> £ lofl i3]-<4 ^o], sfl^^si ^::to)] ^i7>si^ cfloiB^ ^^^o. 

<18> ^7] -i^^ «j-igol :^-g-S|^ SAl 017^ ^ 




^^020044157 %^ ^^>: 2003/3/25 

♦ lr<H, :£ I'^l^i Si-d^$\- (N+1)^ 51-^^ ^4i«11>H ^^tb ell'tCgray 

level)*^! X>^m^Jl 7>^^ x^, ^'^^ (N+1)^ ^91^ ss^^<^ 

«>^-^S. m ^"^^ ^^"^1 
oi7].^ cflolB^ ^J:7> ^^<^1 3£^^}-7l^7>xl ^o] A];^(transition time)«^l 

^A^>7l ttfl^oirf. nfel-Ai, Bf<?lo^ (N+l)*8 ^'^^ ^±<^^ ^'^^ ^«>^ 

(N+1)H sl-'^l^ sh^ofl^i^ 21-71 '^^o] 5^o]E as.^ 

^<H^^ ^91^ ^4x7> (N+1)^ 21-^^ ^"atb ^1 

^ elltCgray level)«^] tfl«H l]-7)l S^lsj^ ^^a-*:*! ^^Stb^i)-. ^. ^£fl^ 'SeI h^-<^1 

<19> ^ -^7]^ 71 Bfl;g -sH]/.-! ^2flo^ ^^*]-7l ^ tb 

^1^1 A>o]e>|) ^A^^V^ ^S. ^:x># Sfl:!^ ^ S^l ^ Zl «J- 
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<21> cf^o^ ^]o]E e}ol3j., ^V7l TllolE s^-ol.^] Mt^}^}^ 4-^^ CflolB] B^-^Jll-. ^^-7] 

2i- TflolJE Sj-^jq. cl)olBl 2^.01^ Sl:*>^ofl ^^S- o]^o1x]^ ^>g z^^; 

^^^1 ^S.^ ^S^^ ^ t-flolE^o^ ^^o. 

<23> >y-7l S^l^iSl ^-^6j| y^]^ 7fl<^lm ^S'^^*}^ 

<2S> ^7] 541^ l^llolBl e}-Ol >^7] E^-Olig ;t|]<H«-6j)A-^ :^]^^ Sj-^^- C^lo] 

Bll- tifl^^VJl. ^71 ^>a- tflolE-joi].^^ ^7] ^'^^ ^SJ"* Z^- 

^^]o]^ Ef^^ ^7] ^A>^ 7l]olE e^olol] o^;^^ 5|.^6|] tl7Hm ^^1 ^1 ^1 ^^-^ 

<26> ^7] ^<:>]^ ^^^^ sfl^ >^Sl ^A} el-o] >a-7l 2]" r:^]o]^ ^o] 

'HI "?l7>s)^ ^A^^ ^€^17H, ^71 ^A>^ efoio^ :^^o)i ^^i^: 

<27> ^7] ^1^^ ^^Hl^ife, 1 et^^l ^^o)] cfltb 3L^l7> o]^oi^T^p>cf 
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B] ^7l-*]-^ ^m<^V^^^ Sife ^91^ Cll6]Bi Al^:^ ^7]-*>^ A] 

a.t]- ^«^«fl^ 

<29> ^JIS. ^V*^ ^ ^'^^ 6116)1 t|l*>c^ ^ ol ^-gV^ 7]^ ^ 

'^'Hl^i :^1<^* ;^>7l- -g-ol^Tfl ^ SZi^ ^^il^l ^^thcf. :=L^]^^ 

^ <^Sl 71-Xl ^61^ tgBjjS. ^ <^7HA-1 ^tg*>^ ^AHH 

<30> ol;^l ^ ^Tgol ^AHlofl 4^ ofl^ ^^1 ;3-^l ^ ^ c^l tfl^yo^ JE^^ 

<31> 2'^^ nl-^- S^l ^g-^l^l ^2:71- :£AlS|ol ^5L, 2. 3«^1^ 

>a-7l £ 2<^1 £Al^ c^jolBl ^^-^7> M.^ ^^^7\] S.^]^<^ 9Xt^. 

<32> ^7] S. 2«^1 iAlil*^! ^^ol, ^ ^i^oil ^^1^ ^^(10), 

TllolE ^:^«.(20). cllolEl :^:^:^(30). ^^3^(40) ^ ^H^(50)« 

<33> ^7] *«:^ 3^^(10)^ ifl^ >^>^1§}711 S^s|:^l ^Si:^]'?]:, ^7] 

^^(lO)-ar l=f^5l TllolE 5l-Ol3f, Aj.7l ^1- ;^lolE Bl.o]o|l 4^3} O.^ 
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51^>b|-^ cflolB] b:^o\3^, Z]- t^]o]B\ C)]o]E) e^-olo^ ii7^]-:^o]] ^A^^ 

^fe 7)1 <^l:^ tll<*lBl she'll Tflol^ :^^32)- ^^o] Z^-Zj- SSfl 

E^^]iE)o^ :E.ej]^ ^^^il ^^s)^ ^fl^^lel (pixel 
capacitor) ^ ^Se):^! 7fl3Jj|Al 6] (storage capacitor)* 3t^^t:1-. t^S<^ 

^^^(20)<^ TllolM E^-O]^ ^^^7l TflolM AlJ:7l- ^7> 

^7] 711 5l-^«^l :e^^]^^B17> ^^^tf. <^H'H , ^7l tfl 

<^1^ ^^^(30)«^1 ^«fl ciioiEi E)-o]<='il tfl<^l^ ^'a-^l t^l 

olEl ^:£S.A-1 ^71-^tq-. Ol ^oj-^ M^^l>iiBl* 7^^ 7fl2||AlEl 

^ -B-^1 ?ll5ZflA]Blofl ^7l-5lol ol^. ffl^A]^!- SA] ^a^ol Ol^o^ 



<34> ^7l B|-c]i=J ;*1H^(50)^ ^-¥-51 ZLSfl^ iii^Cgraphic source, £^1^:^! ^#)S. 
RGB dWl El (RGB DATA), -^71 a1:5:(syNC), c^IoIbI ^«>il<:>l^ a1J:(de) ^ 
(CLK)» >ll^^^c}-. ^J-71 El-olt.j >|H«-(50)^ -^71 c-i]olBl ^:^^(30)<^l^i -S-^sl^ 

T?-^<»fl ^711 ^7l RGB tfldlBl (RGB-DATA)^ ^^*>:n., >S-7l 

3^^(10)^ ^^^1-71 ^«fl >^7l ^7l ^^(SYNC), til<^]El tl«^loll: ai^(dE) ^ ^ 
^(CLK)» «^l-g-^M ^7l TflolE ^:^:^(20)S1- x^\o]^ (3o)oi]Ai A>-g-^ 

^JKCONTl, C0NT2)1- ^ SE.^, ^7] B|-o1nj X|<:>^:f-(50)^ >a-7l ^o] 

El ^^^(30)'^'^i -^71 2fl^(10)Sl Zl- s|-ifc^o^ cl1o]El tl7> El-olnj-i- ;^l0l 

*>7l ^tb ^^(TPl, TP2)1- ^5^^*!-^ ^7l cilolEl ^:f^«.(30)«^l ^^Al^tzf. 
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<35> ^7] ^^3^(40)^ 51(1^(10)^ C-flo]Bl S^-Olji). 7|]o]E ef^ofl ^^fl 

4. ^^(Vgray)^ CH^SI ^oj- ^l]^^ 7].;^]t^, ^7] cflolB] 

(SOM ^3^^. ^7] 7l]o]E ^«g-(Vgate)^ TlWm ^(on) ^^y-al. 7)1 o] e ^ 

^(off) ^1^<^^H, ^71 7]]o]B. ^-^^(20)«H1 

<36> >a-7l no]^ ^^^(20)^ 3^^(10) 7\]o]E. H^-^* 

7fl<^lS ICS- o]^ol;^lT^, >a-7l Hfol^J ;«1H^(50)<^1>H 

^JKCONTDSif ^7] ^<^^ ^A5-?-(40)<'fl>H ^]^s)^ TflolE ^<a-(Vgate)-ir <^l-§-^]-<^ ^7) 

^^(10) 2^- TflolE e^-ol-i: 1 ^A> 7l:?]:(hori2ontal scanning period) 
^^S. ^ms. ^A>(scan)t!-^. «^ , ^7] Tfloie ^:g-:^(20)^ ^a>^ji^V 

TflolE s|-Olol] 7llolE ^ ^oj-^ ^7>-S>JI U)-Pl:^l 7l]o]E S)-Olo]]^ 7flc>lE i^.^ ^oj-^ 
^7l-:&M, TflolE ^ ^<g-o^ 017]. X\:(V^ i 7]:?>ol4. olfi}- ii).^^ 

<37> ^7] c|]o]E] ^:^«-(30)^ ^7] ^^(10) cflolE] e^-ol-g- 

^^^>^ 4^-^ cllo]El ^-g- ICS o]=.<>|^t:f. .^-7] t:-11o]e| IC^ ^Afl^!: "T-S 

^ £ 3<^ S.'^l^lc^ ^o_x^, olofl rfl^A-lfe u}.^oj| ^x^ ^M]^] -S^* ^'^'l^. ^7] 
cflolB) ^^«-(30)fe Aj-7] Ej-o]Tg >^|]o^« (50)^:^El RGB c^lolBl(RGB DATA)* 

Bfl;5il*>Jl. tl-^-^S. ^7] afl^m RGB tflolE^ofl nj-^ Sllt^ >a-7l ^«?J- 

(Vgray)-^S.^Bj ^^^d^.^71 ^o]b\ ^slS-A^ >S-7l 
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(10) /a-^ z^■ ^o]^ ^o]6\] ^7}^t^. ^7] t^]o]^ t^]^, ^ ^jji^ 

^"a- 3)-^^ 2.€- ef^^ tflcfl ol^<H:g nfl7>;^l 

<38> tb^, ^ ^^^] inj-^ SAl ^i^loflAl^ cflolB) E}-^o1| ;^oj.ol 017].^ 

^^^] ^^Sl^ 5l-Olo^ ^^7]. f-^Sl^l ^b:>^ ^^1^* ^^^V7l 

<39> H t!-7M '^^^ ^<^^ a^l^ ^'\]o]^ ^:§.«.(30)ollAl 

2|1^(10) cflolEl el-ol61] cl]olBl ^^71- #^S|JLi4a^. Zl 21-^^ ^ 

^ cflolEl X1^7> ^. 4 til<^1^ ^1^^^ ell^lEl 1^1 

Bl ^^-^S. tiHo1^(bias)^]7l^ ^<^m. <>1^^ 2^- ell 

olE] e|-oio:j ^-sV^^ ^"^t!: ^^S. ^-H-(charge sharing) 

Til ^-^S.'i*!, ^^<^1 2^-^^ ^dL<^l c)lolB-| 9l7}^ ^. ^^o] 

e|.6ioi ^^oii 13)1 oi El ^J:7> ^7>* tifl, 34)^ ^^"^ ^^]^]^ ^91^ 
Silts uj-A-l >S-7l 0171-^ n<=>]^ 

^^^1 el-^^ ^^<HlA-l:£ >a-7l 5llt<^A-l ^-a-oll £^^>fe ^oil ^ol 

^l^^l ^£l7l nfl^oll, ^^01 Sl-olsl «}-^ol Sl-'^lol 

'^'H ^-a- *>ol7> ^ ^4. ^ ^'^'^l^ife ^7l Zl- tllolEl Sl-ol^l 

* ellt^ ^ef^^(ground) ^^S. ^mi^ -^l-S-sI^ ^ ^x^o^ 7] 

<^7H1 tb^Sjxl ^^i:!-. ^S|l ^o>oi 7l#:^>5l-^, -^71 ^^V elltol c^lol 

El lis ^^sjs.^ ^ ^ ^^^^^ ^-^-^ ^ 

^^^^ ^^<^1 e)l<^lBl ef^^ H>oloi>i,Al7l^ eim^^-l ^)"§-€ ^ Si^^. 
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<40> ^^^^ tiV^o] o;^^ E).Ol6|] c-ilolE] Al:^^ <$17>^^ A]:^u2|. 

e^■^<^ tfl'^lBl ^7>^^ A]:?}:^ ii|-e7ll 2::^*>^ ^. 

9X^ ef^^ cflolE^ Ai^^ ^7>^>fe Al:a-<^1 no]^ Aij: 017]. 

>fl<H^ ^o]^. o]^^ n<>]^ ^^^(30)«HlAi A>-g-s)^ s.^ Ai^o^ ^ 
^5 Bi-o]ig^ ^ ^t}-. q-A^ BV^o). o;^^ sfoio^ ^4,ofl c-llolBl 

^7]-isr>^ A]^^ ^'^7} A];?>6le^. ^Vi, Hl-:^o] e|.olo^ ^4>6fl t|]ol 

B] ^S.mr «?l7Hf^ A]^^ ^12^7> Al;^o]5^. ^ tifl , >Hll^7> A]:^o] ;*|12^7> A]:<J^t:f 

<4i> t^^-^S. S. 3 £ 4* ^ ^'^'^1 ^A] ^^lofl cfl^ 

<42> £. 36{| 3E.Al^ -^71 :£ 2^ i^llc>lBl ^:^«-(30)» ^a^^]-^ z^- ^o]b\ ^ 

<43> >^7l t-|]o]B] ^:^«-(30)o] zi- dlolEl ic^ el] :^l.iiBl (shift register) 

^(31). ^^]%/<=>}'dS.ZL(d/A) ^«:^(32), Hfl^l (latch)^(33) ^ c^l^lB] ^<^J_ vi}o]<:^^ 
:S|S.(34)» 5L-^^i=|-. >a-7l ^ iHIoIe] ^:§^ ic^ eq^g sEfli^do)^ z^o]b\ 2f 

<44> ^7] 4^^H s|]^lA^El-f-(31)^ Aj.7| E^o]xg ;^]o1«.(50)S.-^El ^fl^^lfe RGB no]B\ 

» «]E ^^s. 4^=MAl^ o.^^ ^7] RGB ^^]^^ Hfl«i^ cl]o]E^ iC6fl ^ 

^€ t-ll<:'lBl ei-oiofl cfl^*].£^ ^^^t\., ^7] D/A ^^^(32)fe ^7] 21- rflolE) e^-o] 
<>11 i:fl-g-s:)-S.^ afll^ RGB t-|lo]E]o^ ^ofl nj-e^. o>^^zi ^^(Vgray)* ^ 
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S. 3^12: 5.:= ^:£(TPi, TP2)<^ 42?- 4^(10)^ £ 4 

^ 4^(10) -^S^ S.Al^>j7;^]- e^olo] DllolEl ^o]b\ ^-g- ICS.^ 

^ 541^(10)^ #^3E)<:H 'S-^l ^^^a f^di<^ Z^]o]^ 7]^^t]., ^ 

^^<il ef^Sl ^dl::Oil tljolEi ^J:7]- ^7l-£)fe >«'l^(Tl)<il ^-^^ 

^fe e?-^^ tl]o]B] ^J:7> ^7l-£l^ Al;^(T2):acf -^"71 

^^(TPl. TP2)^ Al^o] ;*llo1s)u^, -il^CTPl. TP2)^ 

^^]^ B]-o]ij} ;sll«>|-f-(50)<i|l>H ^^^4. at!:, c11o]e1 sj-oj wHo^^ ^^(34)- 

^7] ^^(TPl. TP2)^ ^^7} ^^S^ nflpl-cf -gfli^- TiflolEl IC7> ^^*>^ c-11 

olE] 2^-010] ^^s. ZLS?-^:^ ^^s. «M<H^(bias)Amrf. c^ll- #ol, i£ 40]] iA]^ 
^ol. ^^^1 ^^oll tflolE] >tl3:7l- ^7>5|ul 

q-^i 4a] >S-^^4-. ^tfls., ^^^^5] 1311 o]Bi ^1:5:7]. 017].^ c-floiE] ai^71- 



Si4. 
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^ ^igol 01^01^0.14, ^ 7]^^ 1^^^ Bl-ol 

ol>^o^ ^Tg^ wVsl- :^o], 1gE^ sj-ol aV;^ Hj-Tgo] ^-g-3£)^ K^] :^^] 

>^i^ ^^o] o;t^ 21-^^ ^^<^ tflolE) Al^s. oi7].:g|.^ Al:?}-o] q-A^ ^:^ol 

2^-^^ c-llol^ tl^V^V^ Al;^:e.rf cl ^ sj-ol ^ 

^^^^^ o]o)l ^^^^ o]-qji cl-^o^ ^^ig^oi]A-1 ^^i^yji o;^- ^ ^,^0^ 
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11 

t^^^ »]olE e^-olif, A^7] 7flo]JE E)-Ol61] iil^>^fe cH^o^ c|)olEl Sj-^l^, ^7] 
Z]- TljolS c-flo]e| ^^-olo] ii7^>;goj| ^A^^ ol^o^x]^ 

^7] sfl^^l ^^o]] ^^-^ ^12: ^'a-^il- 7llo]E ^J?^^*>fe 

^71 341^ >a-o^ CflolEl E\-0] ^7] Bj-0]T^j ;^lo^^61]Ai »]^:^ Cflo] 

tii)^*>ji, c-j)o]Bj<iii ;^i^ ^<a-^ ^^^M. 'S-7] '^d^€ 

t^l<^lB] efoi^ >^7] ^x[^ 7^^o]B. sfolofl ^.^ol] ^7>«>^ cflolBl ^-f-:^ 

^7] C-flolBl ^^^^ ^^^3^1^ ^oj ^^j. 5:|.ol cf^^ .^7] c-ilolEl E)-«?l 

•^1 ^7>3£l^ 7112: ^A^^ ^^^1?H. ^7l 2]- ^A>^ Bj-Olo^ ^^oj] y^]^ 

* #^-^1^ i^TiVtf cl]o]Bl Ej-oio^ elltsl ;$i«g-o.^ w>o1<H^a1^ ^6fl 

#^^1^1^ ^^-^^ s^l ^^]. 
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2] 

^^^-^^ S^l ^^]. 

3] 

^71 c-llojE] ^^-«^.^7l >a-o^ 131] o]E] ^^-'^lp>r:^- ^}^^ ^ 

^€ i^-il<^lBl ICS <^1^^^1^, 

^7] 2]- tllo]El 5^-^ afl^€ Sl-a- ^^^>^ <=>}'^S.I1 

>a-7l 5|l;^l«-o]]A^ >a-7l Sfl^ol] ^«a-ol X^^}v\. ^7] «n>g ^ ^ 

^ i^^>fe ^^lAS «>fe ^^1. 
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4] 

[^^^^ 51 



^^1^^ S^l ^^1. 

^•3-^ ^7>*>^ El-<:>]uj^ <aSLOlc^, ^JlSl 

7] H^-oj^j ;^H-f<^l^i ^^^5]^ a^l ^^1. 
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1] 



cfloiEj t\3. Vcom 



[:£ 2] 



CLK ■ 
SYNC/DE - 
RGB DATA- 





-RGB DATA 
"C0NT1.C0NT2 
►TP1,TP2 



C0NT2.TP1,TP2 
RGB DATA 

Lr 



40^ 



Vqroy 



Vgate 



e^s nay 



T 

C0NT1 20 



is. 31 
RGB DATA 



Vgroy 



V y Y 



D/A aa¥ 



TP1,TP2-/^ 



V ♦ w 



J£JL 



Y Y V 



ill ' ill 



-31 



32 



-33 



-34 
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'30 



'10 



20-19 




%^ 'U^}: 2003/3/25 



20-20 



